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THE CARBOXYLIC ACID-BOUND IODINE LAYER – TOWARDS AN
ANTI-FOULING COATING FOR WATER SENSORS AND WATER TREATMENT
FACILITIES
Lingbo Lu and Yuguang Cai
Department of Chemistry
University of Kentucky
Lexington, KY 40506
859-257-1370
ycai3@uky.edu

Microorganisms such as bacteria and algae may grow on the wet surfaces of water
sensors and water facilities. This fouling leads to damage and clogs. One common way to
kill microorganisms is to add anti-biotic agents. However, those agents are normally
soluble in cold water, which fails to provide continuous long-term protection for the wet
surfaces. To address the problem, we designed a high surface energy, carboxylic acidterminated surface, which tightly binds and slowly releases anti-biotic agents. We used
iodine as the model anti-biotic agent to study the anti-fouling effectiveness for this
designed surface. After the surface was loaded with iodine, we further coated an
octadecyltrichlorosilane (OTS) film on the top of iodine to control potential leaching.
The amount of iodine leached off of our prepared surface in water was insignificant, as
determined by iodide selective electrode measurement. The anti-fouling efficacy of our
designed surface was demonstrated by algae and E. coli growth trials on iodine-loaded
and iodine-free surfaces. Up to 3 weeks, only 2±1/mm2 algae cells were found on the
iodine-loaded surface compared to 34±7/mm2 algae cells grown on the iodine-free
surface. Similarly, 98% of E. coli observed on the iodine-loaded surface was dead, while
the majority of E. coli on the iodine-free OTS surface was still alive and formed patches
of colonies.
In summary, we demonstrate that the iodine-loaded carboxylic-acid-terminated surface is
a low bio-fouling surface. Our method for surface treatment has the potential to be
applied to water facilities to fight bio-fouling problems.
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AQUEOUS ARSENIC REMOVAL BY THIOL-CONTAINING
FILTRATION COLUMNS

Partha Jana* and David A. Atwood
Department of Chemistry,
University of Kentucky
Lexington, KY, 40506
*859-257-9881
pjana2@uky.edu

N,N’-bis(2-mercaptoethyl)isophthalamide) abbreviated, BDTH2, is a novel reagent used for
the complete precipitation of arsenic, mercury and other heavy metals from water. Arsenic,
an ubiquitous element in the environment, is a toxic metalloid present in groundwater
mainly in the form of As(III) and As(V). Groundwater contamination with arsenic is a
serious problem with over 100 million people at risk of exposure to arsenic from excessive
arsenic in drinking water in Bangladesh, West Bengal-state of India, Vietnam, Thailand,
various parts of United States and many other countries. A solid-supported reagent with the
metal capture ability of BDTH2 would be ideal for removing arsenic from groundwater.
This presentation will describe the successful preparation and use of a new solid-supported
reagent, SiAB9, for the removal of arsenic(III) from water. SiAB9 demonstrated complete
removal of arsenic(III) from water (from 200 ppb to < 5 ppb) by forming strong As-S
covalent bonds,. Thus, SiAB9 could ultimately prove to be the method needed to provide
clean drinking water in locations with arsenic-contaminated groundwater.
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GREEN CONSTRUCTION IN AN URBAN LANDSCAPE
Elizabeth Bullock, P.E., Jonathan Nieman, P.E., and Josh Morgan, P.E.
CDP Engineers
3250 Blazer Parkway
Lexington, KY 40509
859.264.7500
lbullock@cdpengineers.com
CDP Engineers was contracted by the City of Danville to analyze Sub Basin R and
determine potential capital projects that would alleviate periodic flooding issues. For this
area the City of Danville was interested in pursuing green alternatives to reduce their
flooding issues. The steps to accomplishing this task included assessment of existing
conditions, public involvement, hydrologic and hydraulic analysis, preliminary design
alternatives, and final construction plans. Construction on four of the nine capital projects
identified in the study was completed in 2010. The purpose of this presentation is to
cover potential obstacles of “green” design in an urban landscape from project area
assessment to construction.
Sub basin R in Danville, Kentucky is a 346 acre watershed, which encompasses one of
the older residential neighborhoods outside the downtown area. The land use is primarily
residential development with highly variable terrain that can be characterized from gently
rolling hills to relatively steep slopes with multiple valleys. Much of the subdivision was
built without curb and gutter and utilized grassed swales to move surface water runoff to
collection points.
The project began with a survey sent out to all subdivision residents. Residents were
asked if they had any drainage issues. Surveys that were returned with drainage issues
were sent a second survey asking more specific questions related to their drainage
problems. The returned survey information was input into a GeoSyncXG GIS database
that provided a visual map of localized nuisance flooding areas.
Field reconnaissance was completed within the watershed by driving through the
neighborhood and walking along all drainage paths. Specific attention was paid to
problem areas that had been identified by the residents. Streams within the subdivision
with areas of high erosion were identified and existing storm drain information including
size and condition of the structure was collected. Field reconnaissance data were also
input into the GeoSyncXG GIS database and provided to the city for future use.
From field reconnaissance, nine potential projects were identified within the subdivision
to reduce flooding and improve water quality. Four of the nine preliminary capital
projects were selected for construction. The first project was located at the headwaters of
the watershed and drained a completely impervious shopping area. This project included
construction of a bioswale to treat surface runoff from the shopping area, re-design of an
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existing detention basin to include a multi-stage riser to treat the water quality volume,
and re-design of a headwater stream that had dropped 4 feet from the headwall outlet.
The second project included the design of an impervious groundwater drainage system to
relieve standing water in several backyards. The third project included stream bank
stabilization and the re-design of an existing basin that included two wetland areas and
treatment of the water quality volume. The fourth project was a new detention basin that
also included wetland areas and treatment of the water quality volume.
Due to the “green” aspects of the projects, a mandatory pre-bid meeting was held for all
interested contractors. During the pre-bid meeting the design plans were reviewed and
the planting plans for each project were discussed in detail with the survival rates of all
plant material emphasized. Stabilization projects specified in the plans were discussed as
well as erosion and sediment control measures.
Project construction hit several snags due to the urban nature of the projects. It is a sad
fact that many of the older areas of development do not have good as built drawings
available. As a result, several pipes were discovered during construction that were not
previously known about. The project team (contractor, city, and design engineer) were
fortunate to have excellent communication so that no damage occurred with any of the
“surprise” discoveries. Additionally, all parties were very cooperative while working
through unexpected field conditions and waiting for the required design change
information before proceeding with construction.
As described above, wetland creation and native riparian plantings were an integral part
of all but one of the designs and ultimately became the greatest topic of discussion. One
public meeting was held after the nine preliminary capital projects were identified and
“green” stormwater drainage techniques were discussed. Additionally, native vegetation
was discussed and literature was available for residents to take home that provided more
information.
During construction the contractor was often questioned about the design and what were
wetlands. As soon as it rained and the wetlands appeared “wet” there were immediate
cries that mosquitoes were a problem. CDP provided literature about mosquitoes and
wetlands to the city to pass out to residents. The contractor passed out the materials as
well when questioned by a resident.
An additional public meeting was held to discuss residential concerns over the projects
and more specifically the wetlands. At the public meeting the projects were discussed as
well as the design of each project. The benefits of native vegetation and wetlands to the
watershed were also presented to meeting participants. From the meeting, it is clear that
changing public perception is very difficult. The projects are working as designed and
have eliminated the nuisance flooding that plagued many of the residents. However, the
ultimate acceptance of the wetlands and native plants has yet to be determined.
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DEVELOPING A STORM WATER MANAGEMENT PLAN
IN THE JACKSON DITCH WATERSHED
CITY OF TRENTON, BUTLER COUNTY, OHIO
Erman Caudill, PE, CFM
Stantec Consulting Services Inc.
1409 North Forbes Road
Lexington, Kentucky 40511
859-422-3000
erman.caudill@stantec.com
An overview of the process and technical approach used to develop a storm water
management plan on a watershed scale is presented through a case study of a storm water
management project that was completed by Stantec in Butler County, Ohio. Attendees
will gain a better understanding of what a watershed management plan consists of; how a
watershed plan is typically created; important steps in their development and
implementation; and tips to make them more successful. Innovative stakeholder
involvement concepts are also presented.
The process is illustrated through practical examples from the Jackson Ditch Watershed
located near the City of Trenton, in Butler County, Ohio. The Butler County Storm
Water District commissioned a watershed study and storm water management plan for
the Jackson Ditch watershed in response to urban development pressure, increasing flood
potential, and a desire to protect the underlying Great Miami River Aquifer from
potential pollution associated with storm water runoff. Stantec balanced the input and
desired outcomes of a diverse stakeholder group by using an award winning approach
with a solid technical basis to successfully complete the project.
A watershed assessment and characterization was performed based on field investigation,
data research, stakeholder interviews, and modeling. Research suggested most of the
issues in the watershed could be controlled at the source by focusing on surface water
control, thus eliminating the need for groundwater modeling of the aquifer and
representing a cost savings to the client. Hydrologic, hydraulic, and surface water quality
models were developed for the watershed using the HEC-HMS, HEC-RAS, and HSPF
software packages. The models and data collectively formed a decision support system
to assist with ongoing watershed management efforts. A source water protection and
control program was ultimately recommended that reduces potential storm water impacts
through the use of BMPs and control of development practices. The technical
understanding of stakeholders involved in the process varied and several different
communication methods were used to convey pertinent issues and outcomes of the study.
The focus of the presentation is on the innovative techniques used to complete the work
and the motivation for using these techniques, some common limitations that can be
encountered during these kinds of studies, some of the more technical facets of the
findings that required special consideration, and positive and negative lessons learned.

31

NOTES
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________

32

